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Non-technical Summary
How much influence do employees have in determining their own working hours? Although in the labour supply literature it is typically assumed that workers can choose any number of working hours up to a maximum equal to the time endowment, there are both theoretical arguments and empirical evidence suggesting otherwise. In this paper, we use data from the British Household Panel Survey to test the traditional labour supply model by investigating whether subjective data on desired labour supply provide information on future adjustment of actual hours worked. The null hypothesis is that they do not. By comparing preferred changes in hours with actual subsequent changes, we can identify the presence of restrictions in the labour market.
Descriptive statistics indicate that men working part-time have a higher probability of being under-employed than similarly employed women. This suggests that a greater proportion of part-time work is voluntary among women. Part-time work may better correspond with the work time preferences of some women, perhaps because of home or family care responsibilities. Alternatively it could be a conditioning effect, with men expecting and expected to work full-time while part-time work is more common and acceptable for women. Further, men and women who are over-employed at one date of interview are more likely to subsequently experience a fall in their work hours than the under-employed or those who prefer to continue to work the same number of hours. Similarly, men and women who are under-employed are most likely to experience an increase in their labour supply -this is particularly true for men working part-time. Therefore the raw data indicate that subjective information on individuals' preferred working hours predicts future labour behaviour and that workers have some autonomy over their work hours.
Multivariate analysis, suitably corrected for any selection biases, confirms these findings -hours preferences at time t have a large and statistically significant impact on labour supply changes between t and t+1 for both men and women. The over-employed reduce their labour supply while the under-employed increase it. This is particularly true for men working part-time and men and women who change jobs. We find lower bounds on work hours in the job to be more binding than upper bounds -workers find it easier to increase their work hours within the job than to reduce them. The fact that job changers are more able than job stayers to adjust their work hours in line with preferences suggests that restrictions on work hours within the job are important. Such restrictions may be caused by employer preferences, technology or industrial relations. Furthermore, given that job changes are costly and that job opportunities are unlikely to be evenly distributed across the hours distribution, this suggests that worker disequilibrium with respect to labour supply is likely to persist. Therefore our evidence indicates that, although workers have some scope to adjust their work hours within the job, rigidities in the British labour market exist, and these rigidities impair the welfare of employees. A redistribution of hours between under-and over-employed workers would be welfare enhancing.
Introduction
How much influence do employees have in determining their own working hours?
Although in the labour supply literature it is typically assumed that workers can choose any number of working hours up to a maximum equal to the time endowment, there are both theoretical arguments and empirical evidence suggesting otherwise (early examples include Rosen, 1969; Barzel, 1973; Deardorff and Stafford, 1976) . In this paper, we use data from the British Household Panel Survey to test the traditional labour supply model by investigating whether subjective data on desired labour supply provide information on future adjustment of actual hours worked. The null hypothesis is that they do not. By comparing preferred changes in hours with actual subsequent changes, we can identify the presence of restrictions in the labour market.
Variations in hours worked reflect not only the labour supply decisions of individuals but also employer preferences, technology, industrial relations and the business cycle. This suggests that some individuals may need to change jobs in order to attain their desired level of labour supply (Altonji and Paxson, 1992) . Altonji and Paxson (1988) find that job changers are more able than stayers to respond to changes in their work preferences, and conclude that restrictions on working hours in the job play a major role. Job changes however are not cost free, and employment opportunities are unlikely to be evenly distributed across the hours distribution. Firms, for example, generally do not offer jobs with low hours of work because of the fixed costs of workers. Therefore workers who wish to reduce their hours of work may be faced with the choice of not changing their hours or stopping work altogether. Incomplete information and/or imperfect mobility between jobs are likely to result in many workers being out of equilibrium with respect to their labour supply at any point in time.
Recent evidence for Britain suggests that 40% of men and women in paid employment prefer to work a different number of hours at their current wage, and the majority wish to reduce their labour supply (Böheim and Taylor, 2001; Stewart and Swaffield, 1997) . Stewart and Swaffield (1997) explain this over-employment in terms of lower bounds on working hours imposed by the firm. Euwals et al (1998) report similar numbers for the Netherlands. Restrictions on working hours have also been found in the U.S. (Biddle, 1988; Ball, 1990; Altonji and Paxson, 1988; Stratford et al, 1995) , Canada (Drolet and Morissette, 1997) and Germany (Wolf, 1998) . However, these studies find underemployment to be more common than over-employment.
1 Restricted working hours are consistent with various economic theories, such as imperfect competition in the labour market, the agency model (Lazear, 1981) , and the firm specific human capital model. Kahn and Lang (1995) provide a summary. In a previous paper (Böheim and Taylor, 2001 ) we examine which individuals are able to work their desired number of hours at the prevailing wage, and which are under-and over-employed, and identify various job, employer and demographic characteristics determining these differences in work time preferences. Our aim in this paper is to examine whether workers are able to adjust their hours to meet their preferences, or whether these work hour restrictions are binding.
Evidence from Dutch data suggests that hours preferences have a significant impact on future changes in actual hours among women, but less so among men (Euwals et al, 1998) . Actual working hours of Dutch women are not driven by labour demand only.
Analysis of U.S. data, however, indicates that individuals cannot freely choose the number of hours worked (Martinez-Granado, 1999) . The variance of the change in hours worked is found to be more than six times greater for job movers than for those remaining in the same job.
We find that almost 40% of full-time employees prefer to work fewer hours at the prevailing wage, while about 5% prefer to work more hours. Men working part-time are more likely than full-time workers and women employed part-time to be underemployed, suggesting that a greater proportion of part-time work among women is voluntary. Multivariate analysis indicates that these subjective data regarding labour supply preferences contain important information on an individual's future labour supply, even when controlling for a range of individual, demographic, job and employer related 1 The difference between the findings of British studies and those of other countries could be explained by the fact that full-time workers in Britain work on average four hours more per week than those in other EC countries (Eurostat, 1999 of interview, the data also allow us to investigate the extent to which individuals change jobs to satisfy their labour supply preferences.
We exclude the self-employed from our analysis as by definition they have greater freedom to determine their labour supply. We also exclude men and women employed in agriculture, the armed services, and those who hold second jobs. Analysis is restricted to those of working age at the time of the annual interview, that is men aged 16 to 65 and women aged 16 to 60. We use an unbalanced panel; respondents are not required to be interviewed at each wave to be included in the sample, and nor are new entrants to the survey prevented from entering our sample. As men and women behave very differently in terms of labour supply, we consider them separately throughout. Table 1 provides information on work hours preferences by gender and whether employed full-or part-time. This shows that on average 36% of men and 40% of women working full-time prefer to work fewer hours at their current wage, while 7% and 4%
prefer to work more hours. Therefore more than one-third of full-time workers are overemployed. Among part-time workers, about 10% prefer to work fewer hours, while 34% of men and 19% of women prefer to work more hours. Therefore men working part-time are more likely to be under-employed than similarly employed women, and a greater proportion of part-time work is voluntary among women than men. Part-time work may better correspond with the time preferences of some women, perhaps because of home or family care responsibilities. Alternatively, this could be a conditioning effect, with men Euwals et al (1998) conclude that subjective data on preferred working hours contain important information, helping to explain future changes in actual hours for women.
expected and expecting to work full-time while part-time employment is more common and acceptable for women with families. 
Analytical Framework and Estimation Procedure
At each wave t, we observe an individual's (i) actual working hours,
H , , However, it is possible that individuals are not free to choose the number of hours they work at a given wage, either because of institutional factors, employer preferences, the high costs of job search and job changing, or family constraints. Therefore actual hours may not correspond to preferred working hours,
H , . The data allow us to observe whether the individual is under-or over-employed at each wave. We define individual i to be overemployed at time t and supplying too much labour in the following way:
Similarly, the individual is under-employed and supplies too little labour if:
Subsequently, at the following date of interview approximately 12 months later, we observe the change in an individual's actual hours:
Our interest lies in whether the individual's preferences at t influence their changes in actual hours between t and t+1. However, we do not observe by how much individuals are under-or over-employed at t, and therefore a simple binary explanatory variable may not be sufficient to determine the actual hours change. To overcome this problem, we redefine the variable of interest to also be binary. In particular, we define whether individuals increase or reduce their labour supply between t and t+1. An increase in hours is defined as:
, and 0 otherwise, and a reduction as:
, and 0 otherwise.
Our empirical work therefore consists of estimating limited dependent variable models of whether workers experience an increase or decrease in their work hours between two consecutive dates of interview. 4 The under-or over-employment status at t is used as an explanatory variable to test the hypothesis that subjective data on desired labour supply provide no information on the future adjustment of actual hours worked. Our models can be expressed in the following form:
where the vector it X contains variables measuring the preferences and characteristics of the individual which capture expectations of future income -workers make their labour supply choices in an environment in which they face uncertain future income streams.
w , represents the current prevailing wage rate, while t i E , captures firm and job related characteristics.
5 As observed hours are used to define the dependent variable, they are not used as an explanatory variable. This procedure provides information on whether the subjective data on desired working hours is informative, and if so whether actual working hours converge towards individuals preferences.
Applying this process empirically, we observe each individual i=1,2,...,N and their labour supply preferences at times t=1,...,T ( 8 0 ≤ < T ). All explanatory variables are predetermined, and measured at time t to ensure exogeneity. The propensity for individuals to increase or to reduce their working hours between t and t+1 can be written:
where y it = 1 if y it * > 0 0 otherwise, and n i~I N(0, s n 2 ) captures the individual-specific unobservable effect and e it~I N(0,s e 2 ) is random error. Further, n i and e it are independent of each other and of X it , the set of explanatory variables (which here include the prevailing wage rate and job and employer related characteristics). We assume that the relationship between the covariates and the dependent variable can be described by a normal distribution, and therefore specify a random-effects panel probit. 6 To ensure identification, s e is set to one and the likelihood function is parameterised in terms of the within-subject correlation, rho, 
Multivariate Results
Table 5 (Table 6 ) presents the estimates from a probit model with the dependent variable taking the value 1 if workers experience a fall (rise) in their labour supply between t and t+1, and zero otherwise. 7 Selection into the estimating sample requires individuals both to be interviewed and to be in work for at least two consecutive waves. If attrition from the sample or the probability of leaving work between t and t+1 are non-random, then the coefficients of interest will be biased. We control for this by estimating two-stage models following Heckman (1979) , entering the generalised error term (inverse Mill's ratio) from a probit for being interviewed and in work at two consecutive waves as an additional regressor in the hours change equations. The dependent variables in the selection equations are dummy variables which take the value 1 if an individual is interviewed at two consecutive waves and is in employment at both points. The dependent variable is set to zero if this condition is not satisfied -if an individual is not employed at t or is either not in employment at the subsequent date of interview or is not interviewed at all.
Identification of the parameters in the hours change equation using the selected sample 5 The prevailing wage rate at t could be endogenous if more motivated and committed individuals who increase their work hours also receive a higher wage at t. We have estimated models excluding the wage rate, and the results remain unchanged. 6 Greene (1997) and Baltagi (1995) provide more details on the random effects probit approach. 7 Descriptive statistics for the explanatory variables can be found in Appendix Table A.2. requires at least one variable in the selection equation that is not included in the hours change equation -variables that influence the probability of remaining in the sample but not the probability of increasing or reducing work hours. We use whether the respondent is a new entrant into the survey at time t and pre-sample and background information as exclusion restrictions. The selection equation is estimated separately for men and women, and the full estimation results are presented in Appendix Table A .1, and are not discussed here.
As well as including hours preferences at t, our specification also controls for labour market experiences between t and t+1 (in particular whether an individual changed job or experienced an unemployment spell between the dates of interview), demographic and family variables, highest educational qualification, a range of job and employer characteristics (including the wage) and the local unemployment rate. 8 These are all predetermined, and are factors that will determine workers tastes and preferences and labour demand. In all cases, estimates for rho in the random effects probit specification were zero, implying that the unobserved, time-invariant individual specific effect is unimportant. For this reason, we only present the results from the pooled probits. Table 5 focuses on the determinants of reducing labour supply between two consecutive dates of interview. This shows that hours preferences at t have a large and statistically significant impact for both men and women. Furthermore, the sign on the estimated coefficients are always intuitively appealing -the over-employed are more likely to reduce their labour supply and are less likely to increase it. Preferring to work more hours reduces the probability of experiencing a fall in hours worked at the next date of interview by 8 percentage points for men and 11 percentage points for women.
9
Preferring to work fewer hours increases this probability by 7 percentage points for both men and women. Table 6 shows that hours preferences also significantly influence the probability of increasing labour supply. Preferring to work more hours increases this 8 The local labour market information is taken from the National Online Manpower Information Service (NOMIS), and is matched into the BHPS by month of interview and travel-to-work area. 9 These marginal effects are calculated at the sample means.
probability by 7 percentage points for men, and by 17 for women. Preferring to work fewer hours reduces the probability by 4 percentage points for men and 3 for women, all things equal. These results suggest that subjective data collected on labour supply preferences contain important information regarding individuals' future labour supply, even when controlling for a range of individual, demographic, job and employer related characteristics and local labour demand. Workers are able to adjust their labour supply in line with preferences, and their hours of work are not dictated by labour demand alone. Table 5 and Table 6 Women who prefer to work more hours however, are 8 percentage points more likely to change job than those wishing to continue to work the same number of hours. Therefore under-employed women have a higher probability of changing job, suggesting that these face the most binding work hours restrictions in their current jobs.
Other coefficients of interest
Men and women who experience unemployment between the dates of interview are roughly seven percentage points more likely to work fewer hours at the subsequent wave.
Given that we are holding work hour preferences and job change status constant, it is possible that this reflects a scarring impact of unemployment. Recent British studies have documented the scarring aspects of unemployment on both the probability of experiencing subsequent unemployment Gregg, 2000) and on re-employment wages (Arulampalam 2000; Gregory and Jukes, 2000) . Unemployment may also reduce employer demand for a worker's time, perhaps because of perceived lower productivity or the erosion of human capital. The fact that experiencing unemployment inter-wave increases the probability of reducing work hours, but has no statistically significant impact on the probability of increasing work hours lends weight to this hypothesis.
A number of demographics have significant impacts on the probability of experiencing a reduction or an increase in working hours. The probability of reducing work hours increases with age, peaking at 47 years of age for men and 41 years of age for women.
The probability of increasing work hours falls with age for both men and women, reaching a minimum at ages 58 and 44 respectively. The presence of young children in the worker's household has a significant impact on the probability of increasing labour supply for women, reducing it by 5 percentage points. Mothers of young children are less likely than other women to increase their work hours, perhaps because of child care
responsibilities. There is some evidence among men that an employed spouse reduces the probability of experiencing a fall in the number of hours worked which suggests that some interdependencies exist in husband's and wife's labour supply decisions. Changes in labour supply are inversely related to household income -the probability of reducing work hours increases with household income, and that of increasing work hours falls with household income. Those with greater financial resources are more able to increase their leisure time. The probability of reducing labour supply increases with education. Men and women educated to 'A'-Level standard have a higher probability of reducing work hours than those with no qualifications by 6 and 4 percentage points respectively, while a degree increases the probability by 11 percentage points for men and 12 percentage points for women. Similarly, women educated to degree level are 9 percentage points more likely to increase their labour supply. The more highly educated may be employed in jobs which offer greater flexibility and freedom in determining the number of hours worked per week.
Job and workplace characteristics also determine the probability of reducing or increasing labour supply. The hourly wage received at t has a large and very well determined impact on the probability of both reducing and increasing work hours between t and t+1. In particular, higher hourly wage earners have a lower probability of reducing and a higher probability of increasing their labour supply. This is consistent with economic theoryhigh wage earners have a greater opportunity cost of not working. Such workers may also be in more rewarding employment, from which they obtain utility directly. Men covered by trades unions, and especially members, are significantly less likely to reduce their work hours between waves -such individuals may have work hours determined as part of the bargaining procedure and therefore have limited freedom to adjust their labour supply within the job.
The probability of reducing work hours is positively associated with travel to work time for both men and women, although the quantitative impact is larger for women. This implies that workers with a relatively long daily commute reduce the hours spent at work, perhaps to compensate for time lost commuting. Overtime workers are also more likely to reduce their work hours (by 25 percentage points), and less likely to increase their hours, than those who do not work overtime. Using overtime opportunities may be one way through which workers are able to temporarily adjust their labour supply in line with preferences, or that employers induce workers to work more hours than ideally preferred.
Many employers use fringe benefits and bonus packages to stimulate workers' effort. If such a measure of effort is the amount of working hours supplied, it appears that these schemes are, all in all, not overly effective. Men who receive bonus payments or promotion opportunities as part of their remuneration package are 2 percentage points more likely to reduce their work hours, although these are poorly determined, and are no more likely to increase them. However, women who have regular opportunities for promotion are 2 percentage points more likely to increase their work hours, all things equal, which suggests that this may be a more efficient means of increasing effort.
The number of hours worked are in some sectors determined by the production technology. A crude measure of the effect of technology on the flexibility of working hours is the distinction between manual and non-manual jobs. Manual jobs, especially in heavy industry, are organised in strict schedules. Non-manual jobs, with the increase of tele-work etc, are usually more flexible in their hour requirements. Consistent with this, we find that men and women who work in non-manual occupations have a higher probability than manual workers of reducing their labour supply between dates of interview (by 8 and 3 percentage points). Public sector workers and women employed in large establishments have lower probabilities of increasing their labour supply, all things equal.
Clear evidence emerges from these tables that part-time workers (and men working parttime in particular) are under-employed. Men and women in part-time employment at t are less likely than full-time employees to reduce their working hours between t and t+1 by 12 percentage points. Men working part-time have a probability of increasing their work hours some 24 percentage points higher than those in full-time employment, while for women the impact is much smaller, increasing the probability by 10 percentage points.
These large effects suggest that men working part-time are more likely than similarly employed women to be under-employed. Men and women with a longer elapsed job tenure -who have been in their job for a longer period of time -are less likely to experience a fall or a rise in their work hours (although only the former is statistically significant for men, and the latter for women). Each additional year in a job reduces the probability of experiencing a fall in working hours by 0.2 percentage points for men, while reducing the probability of experiencing an increase in working hours by 0.5 percentage points for women. This is consistent with job matching theory, individuals with longer job tenure are better matched to their job and employer and are happier with the amount of labour they supply. If workers are happy with their employment relation, they may be more willing to vary their work hours as required.
It is interesting to note that the level of local labour demand has a statistically significant impact on changes in work hours only for women. A one percentage point increase in the local unemployment rate (from the sample mean) reduces the likelihood of experiencing an increase in labour supply by about 0.45 percentage points. This effect contradicts Stewart and Swaffield (1997) who hypothesise that job security and the scarcity of alternative job opportunities either enable employers to set hours constraints above employee preferences, or encourages more effort on behalf of the worker. Instead, our evidence suggests that workers are less likely to increase their labour supply when unemployment is high, and that workers supply more hours to the labour market when the level of demand in the economy is high. Employers may increase the length of the working week to meet (perhaps temporary) fluctuations in demand.
To examine the quantitative impact of work hour preferences on the probability of reducing or increasing labour supply in more detail, Table 7 The subsequent rows highlight how the predicted probabilities for this hypothetical man and hypothetical woman change as their work hour preferences change, if they change job between two consecutive interviews, and if they were in part-time work at time t.
This shows that for the man, the highest probability of reducing working hours is for the over-employed job changer which, at 34%, is some 9 percentage points higher than for the base male. Under-employed part-time workers have the lowest probability of reducing working hours at 10.9%, some 15 percentage points below the base hypothetical male. However, such characteristics are also associated with the highest probability of increasing labour supply for the man at 68%, more than 30 percentage points higher than for the hypothetical male. The smallest probability of increasing working hours for the man occurs for the over-employed full-time worker (at 33.3%). This confirms that men working part-time are considerably more likely than full-time employees to increase their work hours.
For the woman, the smallest probability of experiencing a fall in work hours is also found for the under-employed part-time worker. This, at 9.2%, is more than 16 percentage points lower than for the base woman. Over-employed women who change jobs have the highest probability of doing so at 37.6%, 10 percentage points higher than for the base case. Under-employed job changers have the highest probability of increasing their labour supply, at 53% this is more than double that for the base woman. Over-employed women working full-time who do not change jobs have the lowest probability of experiencing an increase in work hours.
It is interesting to note that in almost all cases, the probability of increasing work hours is larger than that for reducing work hours. Again, this implies that lower limits on work hours are more binding than upper bounds -individuals are more able to increase their labour supply than reduce it.
Model Extensions
To further investigate the relationship between work hour preferences, work hour changes, job changes and full-and part-time employment, we estimate the models separately for full-and part-time workers, and individuals who change jobs (movers) and those that remain in the same job (stayers) between dates of interview. The latter provides important information on whether workers need to change jobs in order to adjust their working hours. As firms differ with respect to production technology, the hours-wage package for a certain type of job may vary across firms. The results from these specifications are shown in Table 8 and Table 9 . Table 8 shows that among men the impact of over-employment on the probability of reducing work hours is larger for part-time workers than for full-time workers. The quantitative impact of the hours preferences variables for full-time workers are largest for those that change jobs, while among part-time workers it is largest for those that remain in the same job. This suggests that full-time workers are more constrained than part-time workers in their work hours in the job, and is further evidence suggesting that many workers need to change jobs in order to reduce their labour supply. Among women, overemployed full-time workers who change jobs have the largest probability of reducing work hours. The impact of over-employment on the probability of reducing work hours is smallest for full-time workers who remain in the same job. This indicates again the presence of lower limits on hours within jobs. Table 9 reveals that under-employment among men working full-time has a similar impact on the probability of increasing labour supply for job movers and stayers.
Therefore men are equally able to increase work hours within and between jobs. These results imply that lower limits on work hours within full-time jobs are more binding than upper limits -employers are more willing to allow workers to increase their labour supply within a job than reduce it. For both men and women there is clear evidence that part-time workers who are under-employed have a higher probability of increasing their work hours than full-time employees.
Conclusions
In this paper we use subjective data on desired hours of work from the BHPS to investigate the amount of influence employees have in determining their own working hours. Although the majority of British workers are satisfied with the number of hours worked, there is a considerable minority who prefer to change the numbers of hours worked (keeping the wage rate constant). Full-time workers generally would like to work fewer hours and part-time workers would like to work more hours. Our estimates, suitably corrected for selection biases, suggest that men and women are able to adjust their work hours in line with preferences. This is particularly true for men working parttime and men and women who change jobs. We find that lower bounds on work hours in the job are more binding than upper bounds -workers find it easier to increase their work hours within the job than reduce them. Our evidence indicates that working hours are not driven by labour demand only.
The fact that job changers are more able than job stayers to adjust their work hours in line with preferences suggests that restrictions on work hours within the job are important.
Such restrictions may be caused by employer preferences, technology or industrial relations. This implies that some workers who do not work their preferred number of hours need to change jobs in order to adjust the number of hours supplied. Furthermore, given that job changes are costly and that job opportunities are unlikely to be evenly distributed across the hours distribution, this suggests that many workers will remain in disequilibrium with respect to the number of hours worked. Therefore our evidence indicates that, although workers do have some autonomy in determining their hours of work, rigidities in the labour market exist, and these rigidities impair the welfare of workers. A redistribution of hours between over-and under-employed workers would be welfare enhancing. 
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